Titie: Superconducting device and 

superconducting cable I 
Inventors: Takeshi KATO et al. 
Atty. Dkt. No. 017700-0175 



FIG.1A 




31 



Title: Superconducting device and 
superconducting cable 
Inventors: Takeshi KATO et al. 
Atty. Dkt. No. 017700-0175 




FIG.3 



CHARGE RAW MATERIAL 
POWDER INTO METAL TUBE 



I 



S1 



WIRE DRAWING 

I 



— S2 



PRIMARY ROLLING 



— S3 



FIRST HEAT TREATMENT |— S4 



SECONDARY ROLLING 



SECOND HEAT TREATMENT 



~1 

OXIDE SUPERCONDUCTING WIRE 



S5 



S6 



Title: Superconducting device and j 
superconducting cable | 
Inventors: Takeshi KATO et al. 
Atty. Dkt. No. 01 7700-0 1 75 

FIG.4 



4 5 




11 10 



FIG.5 

(a) (b) (c) (d) 




12 12 12 12 



Title: Superconducting device and 
superconducting cable 
Inventors: Takeshi KATO et al. 
Atty. Dkt. No. 017700-0175 



FIG.6 



NUMBER OF BLISTERS 
(NUMBER/10 m) 




154057* 



TOTAL PRESSURE P(MPa) 



FIG.7 

PRESSURIZED WITH GAS OF THE SAME RATIO (N 2 :O 2 =20:80) 
0.6 i— 1 




0.1 0.2 0.3 0.4 0.5 



TOTAL PRESSURE (MPa) 



FIG.8 

0.6 




0.1 0.2 0.3 0.4 0.5 



TOTAL PRESSURE (MPa) 



T itle: Superconducting device and 

superconducting cable 
Inventors: Takeshi KATO et al. 
Atty. Dkt. No. 017700-0175 



FIG.9A 



IN HEAT 
TREATMENT 



IN TEMPERATURE 
REDUCTION 



300°C 300°C^ROOM TEMPERATURE 




9:36 14:24 19:12 



0:00 4:48 
TIME 



14:24 19:12 



FIG.9B 



IN HEAT 
TREATMENT 



IN TEMPERATURE 
REDUCTION 



800°C-300°C 300°C-»ROOM TEMPERATURE 



TOTAL PRESSURE 
(MPa) 




9:36 



14:24 19:12 0:00 4:48 
TIME 



14:24 19:12 



FIG. 1 0A 



Title: Superconducting device and 
superconducting cable 
Inventors: Takeshi KATO et al. 
Atty. Dkt. No. 017700-0175 



THICKNESS 

(mm) 



0.250 
0.248 
0.246 
0.244 
0.242 
0.240 
0.238 
0.236 
0.234 




10 15 20 

POSITION(cm) 



25 



30 



35 



BEFORE HEAT 
TREATMENT STEP 

AFTER HEAT 
TREATMENT STEP 



FIG.10B 



THICKNESS 

(mm) 




10 



15 20 

POSITION(cm) 



BEFORE HEAT 
TREATMENT STEP 



AFTER HEAT 
TREATMENT STEP 



Title: Superconducting device and ! 
superconducting cable 
Inventors: Takeshi KATO et al. 
Atty. Dkt. No. 017700-0175 

10/540 574 

FIG.11 




2 14 W 



FIG.12 



15 




15 



FIG.13 



Title: Superconducting device and 
superconducting cable 
Inventors: Takeshi KATO et al. 
Atty. Dkt. No. 017700-0175 



CHARGE RAW MATERIAL 
POWDER INTO METAL TUBE 



I 



WIRE DRAWING 

I 



PRIMARY ROLLING 

I 



SILVER PLATING 



I 



FIRST HEAT TREATMENT 

I 



SECONDARY ROLLING 

1 



SILVER PLATING 

I 



SECOND HEAT TREATMENT 



SI 



S2 



S3 



~S11 



S4 



S5 



~S12 



— S6 



OXIDE SUPERCONDUCTING WIRE 



Title: Superconducting device and 
superconducting cable 
Inventors: Takeshi KATO et al. 
Arty. Dkt. No. 017700-0175 



FIG. 14 



1TJ/54Q574 




Title: Superconducting device and 
superconducting cable 
Inventors: Takeshi KATO et al. 
Atty. Dkt. No. 017700-0175 




/54057 



LO 

d 

Ll_ 



I 

LU 
Q_ 

LU 



FIG.16A 

1000 
800 
600 

TEMPERATURE 

(°C) 400 

200 
0 



FIG.16B 



-20 



PRESSURE 
(MPa) 



25 
20 
15 
10 
5 



FIG.16C 



-20 



0.1 
0.08 

OXYGEN 0.06 
CONCENTRATION 

(%) 0.04 

0.02 



FIG.16D 



-20 



PARTIAL 
OXYGEN 
PRESSURE 
(MPa) 



0.01 
0.008 
0.006 
0.004 
0.002 





-20 0 

BEFORE HEAT 
TREATMENT . 



Title: Superconducting device and 
superconducting cable ! 
Inventors: Takeshi KATO et al. j 
Atty. Dkt. No. 01 7700-0 1 75 

..... . . y 

10/540574 



20 40 
TIME(h) 



20 40 
TIME(h) 



20 40 
TIME(h) 




60 



80 




80 



60 



80 




20 40 
IN HEAT TREATMENT 



TIME(h) 



60 80 

AFTER HEAT 
TREATMENT 



Title: Superconducting device and 
superconducting cable 
Inventors: Takeshi KATO et al. 
Atty. Dkt. No. 017700-0175 

10/54057* 



FIG.17 



IN TEMPERATURE 
INCREASE 

IN TEMPERATURE 

IN HEAT TREATMENT i REDUCTION 

-=4"S s+e 



TEMPERATURE 
AND PRESSURE 



30MPa 
830°C 

700°C 



10MPa - 




TEMPERATURE 

PRESSURE IN 

ATMOSPHERE 

INTERNAL 

PRESSURE OF WIRE 



TIME 



FIG.18 

CONDITION FOR FORMING 
O STABLE OXIDE 

SUPERCONDUCTING PHASE 

CONDITION FOR HARDLY 
<g> FORMING STABLE OXIDE 
SUPERCONDUCTING PHASE 



TEMPERATURE 

(°C) 




0.005 0.007 0.009 0.011 

PARTIAL OXYGEN PRESSURE (MPa) 



Title: Superconducting device and 
superconducting cable 
Inventors: Takeshi KATO et al. 
Atty. Dkt. No. 017700-0175 

IB/540574 




20 20 20 3 



FIG.20 



CRITICAL 
CURRENT 
DENSITY 




CASE OF PERFORMING HEAT 
TREATMENT IN PRESSURIZED 
ATMOSPHERE ACCORDING TO 
THE PRESENT INVENTION 

CASE OF PERFORMING HEAT 
TREATMENT IN ATMOSPHERIC 
PRESSURE ACCORDING TO 
PRIOR ART 



82 86 
DRAFT (%) 



Title: Superconducting device and 
superconducting cable 
Inventors: Takeshi KATO et al. 
Atty. Dkt. No. 017700-0175 



10/54057 



CO 

Q- 




LU 



i 

UJ 
Q. 



Title: Superconducting device and 
superconducting cable 
Inventors: Takeshi KATO et al. 
* • " -n Atty. Dkt. No. 0 1 7700-0 1 75 

10^540574 




Title: Superconducting device and 
superconducting cable 
Inventors: Takeshi KATO et al. 
Atty. Dkt. No. 017700-0175 

10/54057*" 




Title: Superconducting device and 
superconducting cable 
Inventors: Takeshi KATO et al. 
Atty. Dkt. No. 017700-0175 

10/540574 



in 
o 



o 
o 



o 

CD 



m LU 

00 Q 

O 

O LU 
CO I— 



C/3 



0 s 

in 



o 



LO 
CO 



J £ 

o 

O CO 



4' 



3> 



CO 

CL 



Title: Superconducting device and 
superconducting cable 
Inventors: Takeshi KATO et al. 
Atty. Dkt. No. 017700-0175 

I/O/ 540 57*' 




o: p 



LO 
CSJ 

O 



LU 
Q- 



LU 



FIG.26 



Title: Superconducting device and 
superconducting cable 
Inventors: Takeshi KATO et al. 
Atty. Dkt. No. 017700-0175 

V - w 



800 
700 
600 
500 
Ic(A) 400 
300 
200 
100 
0 



TEMPERATURE CHANGE OF 
Ic AFTER ANNEALING AT 500°C 





BEFORE 
ANNEALING 
. AFTER 

ANNEAUNG 


X 














■ ■I 



20 40 60 

TEMPERATURE(K) 



80 



